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[TITLE OF THE INVENTION) 
RESIN-ENCAPSULATED SEMICONDUCTOR DEVICE 

[CLAIMS) 

1 ' A resin-encapsulated csd . 

device in u,s • . ^ s Conductor 

" ln Whlch * iead frame shaped in ac, „ 
two-sr«r, w accordance with a 

two-step etching process Sr, «, u 

ct i„„.. , 8 " ,n "* r a Sickness 

manner thar <«. utn a 

th « lt is substantially the sam* 

semiconductor chip in s • " th " ° f 3 

Cap in size, the lead frame including; 

-er leads having . thickness ^ 
■lead frame blank; 

terminal columns having the san,* 
the lead f 9 S3me thlckne » as that of 

«-ne leao frame blank anH k~ • 

also being adapted to be electric, 
-nected to an external circuit; ^^Uy 

the terminal columns beino dis™. , 

inner leads in s k ° f the 

ieaas m such a manner th*r -k 

^"er leads m a * C ° Upl * d t0 Che 

ln a darection or thickness ■ 

thereof t*k~ . 

the su^ minal C ° 1UmnS ^ — d on 

-ne surface opposite the su- ae * w 

the * th * l6ad frame ^ which 

ne se.T.iconouctor chip < s mn 

-« runted, the terminal columns 
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>»«» 9 «r» inal por;ions arianged ^ ^ __ ips 

r " :ernany throuah - — — ««. 

- e„c, p!ulatIng resl „ „ their outer ^ 
"* Se " iC ° M ^« Chip „ its surface „ av 

- — , adhesive , a „ d J « 

arranged between th B • Portions being 

the in ner leads and being elec^can 
connected to tips of tha • e ^c.r> caliy 

l *Ps of the inner leads by wires. 

A resin-encapsulated cs» rvo„ 

-o-step etchi " S " Ped " aCC ° rdanCe — " 

«ep etching process such & 

°* inner leads is rh,- thickness 
15 thinner than that of the * 

is encapsulated wi- h an 

-nner that i t 4 "«P»l«i»9 resin in such a 

nat 1C is substantially rh- 

«»i=o„d ucto . chiD ln ■ * ° f » 

_ than that of . 

terminal columns havino -ho 
- «~ — bl .„ k and „ I" " - 

the terminal columns be->« 

e -r.g dispcsed outside of :h e 
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*-« - . orthogonal to a tM P ; ;° 

direction thereof th ^knes s -wi se 
e «of, che terminaI coi 

the surface opoosite th , ""^ ° n 

PPosate the lead f rame , orf 

portion of the tin. *w "sin at a 

• t the outer sides thereof.. a „ a 

— ; s :::;r or chip st *- — — 

"P» o. the ln „e r Ieads by ulpM _ 

The resin-encapsulated CS p .„„. 
-«*«.. of cl ai„ a or , uh . 

- zzrr™ chip is in - • — 

4 - A resin-encapsulated csp - 

s "'°« i- accordance . . 

•tehln, process in snch , „ l ~* ' tw °-««P 

»-* *• -n I ; ?- ' — » " 

— - — - e„ caDsu ;; h : : - a - — - 

* Uia -—S resin in such * 

wc;i 3 manner 
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* h *~ ^ is substantially the same as that - 
semiconductor chip in size, the lead frame including: 

inner leads having a thickness smaller than that of 
lead frame blank/ 

terminal columns havi „ 9 .„, sa „ e thiclanu ^ ^ ^ 
the lead fr . m . w . nk and bei „ 9 inte , tany connec[ed ^ 
inner lead, ina also ^ ^ ^ electrlca „ 

connected to an external circuit; 

the terminal columns being dlsposa(J ou:slde ^ ^ 
inner leads i„ such . ma „„ et ^ ^ ^ 

inner leads in a direction ortho,on.l to a thiexn.ss-wis, 
direction thereof, the terminal columns bei „ 9 ^ 
the surface opposite the suriace ox the lead frame on which 
the semiconductor devioe is mounted, the terminal columns 
nevin, terminal portions arranged on their tips; 

the terminal portions hein, „. de of sol(Jer , ^ ^ 

exposed external!, t hrou 9 h the encapsulate, resin such 
t»« the t . tmin , 1 cel0 „ ns m exposea Kte - niiiy 

the enc.ps„l. ti „, r . sin „ t „. ^ ^ ^ 

the semiconductor chip bein , ^ ^ 

l«ds by „„„„ arta „, aa on ^ ^^^^ ^ ^^^^^^^ 

" a chip bei n 9 electric.ll, 

connected to the inner leads. 



A 



-sin-encapsul^ted CS? type semiconductor 
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"vice in ubich . lead ftaM sftaped ^ acwdar=e ^ 
ptcc .„ in such , m>na>r th>t a 

which 1. .~.P« IK «, „ it „ .„ e„= epsulating wla sjck a 

— « «*.« it is substantieUy tha same >s that Q ; a 

Se " iCOndU "° r CMP in ">« laad -'ran,. i„c ludina! 

inner le ,ds „.vi„ g a tniCn.ss ^ ^ ^ ^ 

lead frame blank; 

C oi™„s having the sama tMctaess as ;hat ^ 
l~d fra B e blank anQ being intag „ ny ^ ^ 

— leads a „ a also bai „ g w ^ e!ec=rica ; 

conn.ct.d to an external circuit; 

tn. t.rnUnal columns balng aispesa|J ^ ^ 

i-ner leads in . airecUo „ ^ ^ 

paction tn.r.or. tn. ter„i„,l columns ^ ^ 

the surface opposite the surface Q f rh. . 

e surrace of the lead frame on which 

the semiconductor device is mounted, the terminal, ,o>umns 

" 9 eXP ° Sed «* encapsulate, resin at 

a Portion of tips thereof . 

an<J " ve as ^e-mmal portions; 

s.„i conductor chlp fcaino ineoncaa ^ ^ 

»«* * bu»p, ,rran 9 .d on on. tharao .,. ^ 

»»ic=nduccor cnip ba ; ng ^ ep „ ^ 
inner leads. 
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• The resin-encapsulated CSP type semiconduc-o- 
device of any of claims 1 to 5, wherein the • 

wnerem the inner leads 
-n n... . recta „, ular cross . sec;ional ^ 

"°" £aC " r ""«»'«y Provided „ it „ . fi „ t surfaee 
«=ond surface . . tMrd surface _ aM s fourth • 

Z T ce bein9 opposite to th - — ■—«. .« 

S " " lth ~ — - «- — n s portion of t „ e 

; tn,r ie " hivi - 9 — - tn , leaa 
— Ha „ k . and th « thitd and fourth surfaces 

LT cave shape deptessed toward the i -" d « - «- — 

(DETAILED DESCRIPTION Or THE INVENTION) 
lEIElD or THE INVENTION) 

The present invention rel a t.. .-, , 

" rel «« to a resm-encapsuleted 

; n ~ UCCOC °< —9 «- r.,„i,,„.„ t ,or 

- i.turi«d structu „ .„ d tbus an Mc<iient _ 

efficiency. Mor e particularly t h. 

ly ' the P«*ent invention 

- tes to a resin-encapsulated semiconductor device 
utilizing a lead frame shan ^ 

learf Sh3ped ln a ma ""« that an inner 

lead portion is thinner in a rh,^ 

blanki 3 thlck "«* than a lead frame 



25 



*»:»»« v ; 



6 
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(DESCRIPTION OF THE PRIOR ARTJ 

11. sho « th . „ nfi9UI . tion of , 

fra»e packaoel Th. w PJ"tic lead 

m V a ai * paa »» — . - iconauccer eh , p 

>U20 mounted th P r»« n p 

thereon, outer leads to be • 
connected to rh. electrically 

to the associated circuits « 
fomaH . Circuits, inner lead 

formed integrally with fk . 

y «>iiy with the outer leads nn k ... 

1130 for <... ' bondino wires 

electrically connecting the tips of the ■ 

***** 1112 to the bonding pad ,„1 of th ""^ 
chip 1120 ann semiconductor 

°' and a re =in encapsulatino rh. . • 
1120 to p . 0 . ect " 9 se -«nductor chip 

P- -ect .he semiconductor chip i^O f rom 
stresses and ,. external 

and contaminants. This r ..« 
semiconductor device afte "—capsulated 

' m ° Unting — conductor 
.120 on the bonding pad r 2 l «. 

encapsulatino fh manufactured by 

Psuiating the semiconductor ch'e ma • , 

!" this resin „ th th * resin - 

resin-encapsulated semiconductor device the n k 
^ the i nn e r leads ma < ' nUmber 

P^s H21 of „ 6qUal C ° th " ° f bonding 

H21 of the semiconductor chip 1120 
shows the conf i d ' Fig ' llb 

the config Uration of a monolayer l ea n * 

assembly .ember of che resin ^ " 

— ce shown in Fi g n ' S ~^^ semiconductor 

— g pad mi "J 8 '~ — -e 

* kou nil i or mountino 
, ncin 9 the semiconductor ch< D - h . 

inner leads ui2 to be P ' the 

sen--- d -Metrically connected to the 

c,r — ^-~a-ctcr device 

«-he oute- ■ »=h - - - -, w . . 

-e. .ead -^.3 whicn is integral 
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the inner J..d m2 and < s adap:ed „ be 
"nnecced t . the ., WUt . a elIeult ,. m , ^ ^ 
— ~r. serving „ . dan encapsuia;;ng ^ 

semiconductor device with t „. resin , w . ^ . 

froa, , hi , hly cenauctive metaj such ^ s cob> _ t ^ 

«. Ni -r. 1UW , cepp. r . b4s . d alloy by , pres ; in ; 

"orki„g process or .„ etching process. 

"•cenuy. mere has b ee„ growing de „, nd 
-•ni.corirarion end reaction in -. hickne5s of ^ 
r*" - *~"or device e^oyin, le4d 

the lead fr a». mo.pies-.ic ieed fraK pack8ge , a „ d 
the increase ox the „ umber ot ^ 

"~ ««-ductor package as electr onic 
•Pparatoses .„ Mnia:uri2ed pro9tessiveiy aM 

• ^e inc.gr.rion „ f „„ico„ d „ccor d .vic, i„ C r.as. 
progressively. Thu . 

, , tec,nt resin-encapsuiated 

— "goad. pl . t . 

P.c k .,. (0 rPs, a„ d thin qoad „„ packages (Torpsj have 

a greatly increased number of pins. 

Lead frames having inne- i**,^ 

9 6 * Ieads "ranged at small 
patches among lead f-ames >„- . 

" for »«Mcondu«or packages are 

fabricated by a photolithographic etch-™ « 

y pniw etch.ng process, while 
-ead frames having inne- i**** 

- eads a -«n 3 ed at comparatively 
large pitches among lead * 

-- ames fo - semiconductor packages 
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•» Priced by pre „ _ However, , e a d - 

ferula, s emiconauctor Mek IO b ' '-'r 

Dins - '** * —be- o- 

Pins are fabricator* k l e - °- 

racated by subjecting a blank of a -* ieknmam 

the order of 0 25 . " ° n 

°- 25 nun to an etching process nor 

workina. ' not 3 



The etching precess fer 
«»• -ner leads win be d 

—nee to r ig 30 r d6SCribed « — 

-eet ioio o. a t k " 3 ^ ^ " « »*■ 

°- a thickness on the orde- of 0 5. 
*>* a lead f rame) is cJean # °" 25 « 

Photoresist such ' ' The "' a 

^ch as a water-soluble casein Bh 
-ntaining potassium ^ ^ ^"resist 

-ad in photoresi. f ilms 102Q J""" *' 

«1M are eXDOS H ^ C * e Photoresist 

exposed, chrough a ^ 

Pattern, to liohr mm < P«°eternuned 

ngnt emitted bv a hioh 
.„ H ^ u y a h igh-pressure njercurv 

the thi " *-« i. i™..-,. d in . d , y *" p ' 

Cv.lDp»,.„ t to fer „ • "''eloper , or 

oe ' to a hardening Droces . 

,„ d then „ . tcha ; t • p-«. 

« «*. ^ p OI «o„ s : ri r ,5t :he thin »" 

- tne -hm sneet 1020 nnr ~ 
•«h the patterned Dhoto ^ . ° " 0t COated 

°- eSiS = "20 so tb « inner 
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16368 ° £ sizes and shaoes are f orm ■ 

in Fig. loc. * 6 f0rmeo as shown 



15 



20 



Then, the patterned resist fi Jm « 

~ tMn sheet lojo is ; fiins - — , :he 

5 fr.„. navin(J t „. . " • lead 

— - proc - s - — 

riedl *" po ly i„ ld . t>pe 

">t inner le a ds pe 15 "uek „ 

°f fixation, predetermined tab bar. 
"nr. „„e„ „e ed ,„ d 

«« hin, orocesa th ' -preaaed. In ch . 

* cess ' th e etchant etches th- -v.- 

«"» Erection of thc tM k 

tfte thickness and direc-i™„ 

the thickness, which i- • Perpendicular 
' WhiCh Iimit * the /niniaturiration „«. . . 
iead pitches of lead ««tion of inner 

* - Lea a frames. Sine.* fh a 

Ton, both the m ai. " 6tChed 

he Wa3 ° r surf *"* as shown in r lfl 10 d . 

«>. outer i.. d h Fr0 " ^ - '-in, 

• ter Iead having a suffic'-nt- «- 

the than sheet must De abouc 
above ri,^»-w u-JZ5 ^ or 

°ve. Furthermore, the width of th- • 

«- «n 9 e df ,„ to eo ^ J ~« *» 

- — Ptooeaa ..^ . " ^ ^ ~" 

a 1M< in 10 " 

\ M " of a „„, 



US 



»«-. .„ by etchin , so that ^ 

thereof „. art , nged „ , ^ ^ ^ 

•.»«-. ls f . bIie . t . d by pr a 

z ; by etchin5 - uhouc " du "-' - - - 
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the smoothness of the surface of „ 

unsatisfactory the . ^ Pl " ed *• 

lnnCr l6adS be , onB „ d - 

flat.,ess and a -°-med 4a a 

an <3 a dimensional accural r„ 

lead f rame ""racy required to clamp - he 

frame accurately for h«^- 

5 „, bonding and mold*™ a • 

Platemafcing process must be -no a 

Seating process . t . ^ ^ th. lead 

process intricate. i t is , 

"Peat a platemaki necessary , G 

y nair etching before «„k;. 
sh *«t to an etC h< Meeting the thin 

— - ::::: 7 ^ - *- 

- - yet J P " ViOUSly »e t , od 

— ; P „:z. sppum - — - 

"7 ^ TO « — 3, THE INVENTION) 
Meanwhile, there has b«*n 

■w <CM P Ml . Packao „ is ^ " ' p *" a - - cu.a 

• — - in s ; c proposed — " — — 

sucn a manner tha- ,>c 

.-» »»• *. 

CSP h*. u semiconductor chio tk. 

P h " the following advantages. 

1) First, where the numbe- 
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2 > Second, if thp rct> . 
5 «... the CSP is ■ " e,U " " °" - »* i- 

or B« In h " °» — ~ the or. 

In case of the opd 

* Pr8CtiCal dl »«"«on 
1«» »h.» considering the 

or substrate, and th. • Package 
ana the pm number is in„ 

»«er leads are „ " le " if «• 

«. arranged at , pitcn of 

leads need to t,. The »»tet 

to be ««nged at a pitch of 0 < 
'»«•«. ^e pi„ nurter , bu . ' C » °' 4 "™ « - to 

- — . the se ;ji: 

~i ty . Ge „ erany , ^ fatr » a nigh 

- -~ -ds are arranged at a p t ' J ^ ,~ *" 

production ot the 0 , 

.*»«•«« in costs C th. • ""*"""' •» 

* t5 ' otherwise rh ft 

a "«=»U. Th. BGA „„ D Pr ° dUCti °" " 

— , o, t „. „. r p r to s - h • 
*- - - - - ^o-di.:ir:;::; r nais - 

« • «der pitch, ther , by X ' " 

«~. although the ; ' """^ " 

— teno. soldering . J ^l" ^ "^'^ 
°< 300 pi„ 5 . sola „ ^ « <" - — - escess 

ending on the temperate cl, ^7 ^ 

"» ™ »• «...-. .„._• *• the 

that an upper 2< m . 



M-5599 OS 
9-8207 



the pin number of the art < c nn 

600 t0 700 - Dins ' or at 

1000 pine Tn ^« 

P«»- In the case of the CSP in wh^h 
, in kft ^ch externa: 

— ™ ls c „ be increasea in accordance - 

concepts of the sn u 

Cne BGA - Moreover, in the CSP rh„ 

the overs ^ ; 

-"• 10 " « - P—t.-. .s in t „. BGA. 

i " i — *- — - - - ^ - 

Pa-as^c capacitance, and thereby sho-t - n the * 

del a » ,. • w _n the transfer 

"lay time. Where the clock ^ate < s 

«>• orP <s probl . " S ln excess of 100 "HZ. 

- problematic in transfer into the package. The 

J haVln9 3 — interconnection len gth is 
advantageous. Accordingly - he • 

of -he m . • 15 adVantao «°" in view 

°* vhe mounting effirUn. 

the r • 6fflCienc >-' ">« it needs to be narrower in 

the terminal pitch when 

g a demand for an 

-crease in the number of terminals. 

Thus, th e present inven 
re . <ri . ~ s aimed to provide a 

resin-encapsulated semiconductor device emol • 
fr* m - ... device employing a lead 

frame, which is capable a * 

. . . PaWe °" mee =-9 a demand for the 

miniaturization and increased , 

inc.eased terminal number. 

f MEANS FOR SOLVING THE SUBJECT MATTERS] 



uI «ed semicon 

accordance with the 



A re sin-encapsulated 



semiconductor device in 



P-aser.t invention is a resin- 
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-ap Su l, ted csp type semico „ ductor ^ 

.-P- In accotdance wth a t „ o . step etcMno «- 

—.:/„/ z rrr:- — - - 

such a . manner that it 
substantially the w " 

th. I 7 °* * ** nt * conductor c hlp ia 

- t„. lead f „„, ineludin9: inner iMdj ^ 

: kn 7 smau " - . - — «.„., and 

7 nal co1 ™" - — as that of the 

:; . r; blank and ~- — — - - 

:: ai - ^ — - - — 

to an external circuit- rh. 
be ,- na circuit, the terminal columns 

°~ to thlckness . wise ^^^^ ch 
~n , havl „, _ _ ions 

JL nal PMtions bein ° - ""»• - - 

exposed externally throuoh ,k 

that cn -c.P~l.tln, ream soch 

. ' "™ inal — - — .".-nail, thlou , h 
... encap.uLUn, „ ^ ^ ' 

semiconductor chip at its c * 

(oads) b . SUrfa " haVi "3 electrode portions 

(Pacs) being mounted on -h. 

« , ^ 6 lnner lead * by means of an 

^.sulating adhesive, and .. , 

' ana trie <>u^. 

— ode portions being 
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"-.over. a r e si „-e„cap sulated se „ ico „ ductoI ~ . 

accordance with thB n 

the present invention is a 

encapsulated CSP ~ 
» -ame k "..conductor device in wnich a ^ 

' r8me Shaped in accordance with a two-step er.n- 
in a manner that . t , , 

that , ° f inner leadS iS thi — 

that of the lead frame and which i. * 

wnich is encapsulated with *n 
encapsulating resin in such Wlth 30 

such a manner that ic is 
substantially the same as that c* a . • 

size - h . , semiconductor chip in 

t " 6 ^ -ner leads havi ng . 

thickness smaller than that o* a lead , 

te ^,. , ' 3 lead f ~ a ">e blank; and 

terminal columns having the sam * 

lead „ 9 6 S3me thic kness as that of the 

■lead frame blank an n w 

to an external circuit- rha . 

l.«d fr,„. surfac . .„ h . „ " °" ,U • , • C • 
«... .„ w(uch the stml 

— «h. terminaa colum „ s be< CMP " 

»»ico„ ductor chlp It ; " ° u <«- 

tpads) beang mounted on ts« • 

•nsu'a— fl -h • lnnCr IeadS ^ meanS of a " 

-nsj.a.ir.g aohesive, and 

electrode portions being 
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» «P- » f the inner Jeads by wres ~ 

-.vices ~ - W . s,„ico„d U e:o.- 

5 »"d the s.„, iconcfu °"« = • 

their electro a " 

electrode p„ rtions „ „ ranged 

**ads and the die pad. " 
retthe^ote. a re si „-e„cep su l a t.d semiconductor device 

" sccordan " " ith ™ . res ; 

encapsulated rco . resan- 

P uiated CSP type semiconductor devio < u 
framo . aevice an which a lead 

frame shaped i n accordance with - . 

in a m two-step etching process 

in a manner that * + ■ ^ ess 

«■ ttJ at a thickness of inner leads i« .k- 
that of the i m h * thinner than 

cne le ad frame and which i. 

iS enca Psulated with an 
encapsulating resin in With 

such a manner that ,> 
substantially the same as th-t . " is 

size, the lead , semiconductor chip in 

— rr. r,~ — ■ 

«—« cow, havin , t . 

»- w .„ k b . tMc,tne " - th - t ' - «- 

lead. a„ ' " 5ra,ly ~- » <- 

connected .„ ^.T- " " 

external circuit. r hfl ^ 

^i„ 9 disposed outside oi the ■ mnal COl ° mnS 

that they ... , 

«.y ate coupled to th. inner leads . 

«tne.on.l to =hic„e ss - uise „ . «-««aon 

direction the-eo* 
•terminal columns being m0 un ted q the 

'-''ted on the surface opposite the 
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^ mounted, th . r . semiconductor dev 

t6rminaI ^umns having te . m , , 
arranged on their tips- th ^mina! portic 

r taps, the terminal portion* », • 
solder, etc Portions being made 

• and exposed extern- n 
5 encapsulating resift w externally througn 

« *esan such that th 
exposed externals rK e . terminal columns ar 

"ally through the encapsulating 
°uter sides; the Plating resin „ 

the semiconductor chip beina 
inner i eads b P bein * bunted on the 

y ^umps arranged on on- 
semiconductor C hi D • Urfae « of the 

) el the semiconductor „ ■ 

electrically connected to th. ■ P b#in « 

t0 tne in "er leads. 
Also ' a resin-encapsulate* 
— ance with the ™™ inductor device in 

encapsulated csp type is a res i n - 

type semiconductor devir- • 

*- -P- ,» accorCance _ » «** » !««. 

*" ' manner that a thw -«>-«.p etchin, process 

irame and which is -„„ 

encapsulating resin . encapsulated with an 

* resm An Such 

•>*.t.n tl . lly th . lt 

«». the lMi 8 ' MlMMK '«-=WP in 

— ™Uer t na„ ^ ^ ^ — • 

fx-ln., columns , a * lMd '»«• Man*.. ana 

— — an;:: s :*— » 

1«* an. also b 5r " 2y » «. 

~ «. an e„.„.r' idaPl " " - — ««, 
oeing disposed outside e * terminal col umns 

* the inner leads 



n 
n 



in such a manner 
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surface of the l^n * 

<-ne lead frame on which f k» . 
t 1Ch the semiconductor dev~ e 

3 is mounted, thp t- = , • , " w 

r t h „ U9h the . nc , PSU1 . ung resin n m portion 

chip bein , mognted o „ 
1— by ^ >rran9M o „ ^^^^ 

-^e semiconductor rhin u~ - 

" or cfu P being elect^Vaiiv, -~ 

ien.r I..,,,. ' « the 

- th. eee^e.^.^ csp £ype pacta9ei ^ 

• -ch h.e. , ^ erc SS - S ec ti o„. a 
including f ou - fa „ e P 

surface the turf.ee, and , fourt „ 

u-f.ee, th. fJrJt surface ODOOSi , e rk 

tutf.ee .„.- f lush wlth „ " sec °" d 

of th. „ . " " th * 

oj th lnn . r „ tvln9 thickness ^ 

. coece. shape ^ ^ 

inner lead. e 

Meanwhile, the CSP I-*,**. 

SP type ••^conductor devices as used 
herein generally means resin-en 

„. . '"^-encapsulated semiconductor 

aevaces encapsulated with an . 

an encapsulating resin in a 
manner chat each ©f .... 

— e resulting structures i s 



* 19 
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" in accordance with - h - 

" whe Present inve-i-irm 
semiconductor chin <• inv e^ion, a 

1P " m ° Unted on the inner leads hv H 
arranged on one surface of rh ? * 

"face of the semiconductor chip anri - 
semiconductor chin . - , " ne 

ch ip and the inner leads are electric, 
connected to u ei ««raca Aiy 

[EMBODIMENTS) 

Embodiments of the 
device in accordance with the B 

Pr6Sent inV6nti0n wl " *>. 
" h to Figures. 1. First 

embodiment is shown in Fig , , . 3 

view of tne 

the resin-encaosuiated e » 

ac . 6rH . * su - ated semiconductor device 

according to the first »mK«w °evace 

AJ -^st embodiment of th*» 

Fio - lb i, , „ Present invention. 

^ a cross-sectional view a t 

leads taken a , -° f the 

taken along the li„ e A1 . A2 of 

across-sectional of each of t ' ^ - «- lc i. . 

°- F i9. la. in Fig. i a „ a , 
ioo depicts a resin e # 
d -ice, no a se.i H ln " enCaPSUl " ed Semiconductor 

a semiconductor chip, n , 

<*— ). 120 wires, 130 a lead fr P °" i0 - 
a fi ramC ' 132 i:,ne -' leads. i 3lAa 

^ " SUrfa "' 131 - • ..cone surface, i 3 - Ac a ■ 
--"face, 13 : A d a fourth surface , 3a 

*3 3 terminal columns, i 33A 
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t6rminal 133B sides, uo an 

15 ° an insulating adhe . " • Be «™«i„ fl res,,, 

A " 9 ad hesive, and 260 a 
In the res . -enforcing tape . 

une "^"-encapsulated 

S —ductor device 

tie f lrst embodiment a 
5 "0 is »o„„ted in , . ' —»«»*««* device 

*" a 1Mn "« that the. electron. 
- ^ semiconductor — e Portia i:: 

^ner leads The betw **n the 

The ••"'conductor chip no ia . 
connected to th«. Metrically 

the second surface 131 Ab of the r- 

-emulated semic d '"^ ° f the 

senuconductor device 100 to an 
Ci "uat is achieved bv m eternal 

c ea t>y mounting the r**,- 
semiconductor device ioo resin -^cap su iated 

— al sold. J ^ term " al POrti ° nS — - 

— 130 used : ; PrinCGd C " CUit S — 
° »" th. semiconductor device loo 

— —« is .,de o- . ,„ ° rd1 " 9 " 

seed Ira „ e 130 ■ """si-i-n , Uoy . 

9 a ' the lead frame l 30 h ., < 
shfl P«c to have a thi„ IeadS 131 

encapsulating with a resin M " * ^ When 

C5in - Moreover 

-oc. SS ed o y e t c hi „, „ ^ . ^''^ >~ 

- — e^_. ; 

»»it.d to suc h . shape " -«»• is not 

*'* "°- to oe 

- •»« • :hic*nes s „ ^ 
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3 thickness 

thickness of the , „ "^spending . to . f 

f the lead f «me blank. The tin, „ 
leads have a fin . . w ° f the inne 

5 PltCh ° f °-« « so as - a . 

devices. The seco * °' t6rminalS semiconductcr 

6 S6Cond f *ce denoted by the r., 
"lAb is a surf , r . 7 the ref «ence numeral 

surface etched, but having a subsr* • 
profile, so as to aH„ substantially fi at 

to allow an easy wire h^,- 

respectively. This , t associated Snn „ lea{j> 

^ough the second ^1"""" eXMbitS 3 hi9h Stre "9th even 

CC (wire bonding sur'ae*. < 
Also ' fig. 6b is a eras, iS na »ow. 

a cross-sectional view 
C1 "« « Fi,. u _ . le " «« line 

fix.,., """orcin, „ p . , 60 

" ly so " - «. « us , t „ i5tin , in ; s '"* ch " 

» t„. inner leads " "» »"« 

by * "* S " 0rC — ». • 1«- 

"ith the semiconductor chin • 
* « ascribed below „ J ' "^"^ 
are long in tneir . * h «~ the inner 

* the i r le ngth and have a r„„w 
generation of twl «, tendency for the 

twistmg therein, ic is . 
fabricate directly , he 2 ^possible to 

* h *Pe as shown in „ g ^ ^ * " ^ a 

**• Therefore 
frame in a state where th ^ ^ 

«• connecting J ^ " ^ - • 

P °-' 10n 1325 -s shown in rig. 



Hiit v ; 

2< 



tape 160 as sh " "- £h »!„-„..,.. 

iJIB un „. c „ ' ^ ~in 5 

r tne fabrication o* -s* 

•»«p.„.. IM semico „ 

5 P«». shown ln ri0 , "" OV " » — c, , 

'• ' 1U '- " d ' ""^conductor . k< 
then „o„„ t . d on t „. leaa 

shows the u„. , „ *' the 

A method for th« f.K-- 

the fab "cation of. the resir, * 

S ~~or device wm ^ describe ; eSln - enCaPS — 

9 3 ' a Jead **»»e, which is 'ah.- 
« -tching and from wh -bricated by 

cutting process, is ar , a ^ _ 

thin tiP. of th . • ^ in 3 mann « that 

ot the inner leads are h< 

— . «..». , ur .. e . ':r t ; y a poi — » 

110 ">•«», elect, - "^conductor device 

9 elec "ode portions 111 ., 
«"=«d d,w„w. r d ly .„„ , '» 

«■« th . iocatM - i- . 

— d f i,.d ly vt'h. the "™ icoMU "" — »■ i. 

— sdh.sive :50 * - » 

Then, as shown i n Fiq c K 
— esu y connected to th . . ' """^ «« 

.,*..,„.„,,,*"'* -*** — »« 

'""P'ol'tlon is c.r.-ied out 
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s — - — ~: 

fr ° m the •n«p,ul.t 1 „ g res •*-«-...-„y 

the lead f Necessary portions o' 

lead frame 130 protrurf-H * 

°" by * P"" to for, terminal „, 
"Mle forming column, 130 

in rio 5d , " 8 ° f ^ «»— 130. „ 

« P .-e, io . s , y t ' he " " tbiS " - . ..... 

y the cutti »9 Une in the >eed , 

cutting. Perticularl y . "° '"~ '« « sy 

«-iy, the formino of -h^ 

our*.,, etching ., the lM „ f ' ' h * C "-- :1 "« Une 

e lead frame results in 

The dam ba „ ln che of 
136. frame portions 13, „, , 

1«« no sho „„ ,„ "< « «- 

5 ".-mm., portio „ HM „ a(Je *" "ext. 

made cf solde- ^ 
o«er surface of each re ■ ^ Ch * 

each terminal column to fabric, 
encapsulated "bricate a resin- 

ned semiconductor device Th. 
. serves to facllit * "*"o» 

^co:r;irrr - - ~~ 
».«.^ n.« , :.::„,:r" circuit - 

A method for etching the .„„ , 
-odiment „.„ b . „ « «» «», 

- ... rig, 8a " '~ion -ith rige. 

. — vei y i !lwmi „, „;;,;•;. «--»«•-». 

~c.„ f „ th . • - - - -chin, 

•e -~s. embodiment shown i n 
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Flg - ^ particular, the c-osa— ^ • 

•• » «r, espo „ d t0 . cros ; oss sect "- 41 « «... 

"ff. 6a, respectively in p* 
"^xence numeral ei£) . ^ Ba to 8e, the 

010 denotes a loan * 

62 °B resist pattfir bl *»*' B20A and 

Patterns, 830 f irst _ . 

*»«t concave portion, 860 seccn* 
Portions, 870 fi** * second concave 

0 flat surface, 880 an 

- and 131 ; r:;;; 1 -"' — 

■«.«. dichrMate as SOlUbi * -«« "sisc 

Pattern plates, the 
Patterned to form ilms are 

— r :;r — •«* - «• 

"" nd r.s P e dtiv « ly 



Th « first op, ni „ 9 830 
* — « process jhft " "~ «' - 

- - *«- t ;;r: ~ - - — 

«»« — , .,. inclod . s p ; °; inn " — — - 

»P» » f th . in „ er 2eMs • - *«*., the 

— ss „„ c .„,. " ««""•■ '« . .« 

in . ,. Fi .„ procsss or a 
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-•"Pin, p .- ece „ t „ fixi „ 9 f _ ^ ^ 

-united to an arp a - 

area .or ror/ning the fin- 

y rine P°rtaons of the 

of t„, inner leads . Ihereaf „ r _ both ^ 

«— u. tn , a , 8 6e . f . rrie cMoride soiu;ion 

T 7 peracu " of 57 * « • — Pr . ssur . * ks/OT , 

The etching process < « . 9' cm.. 

9 process ls terminated at the point o* tim. k 
fi K ini °* time when 

' " 3 d " th ' - - - thickness 

of .he lead frame blank (Fig. 8b,. 

Mtho U g h both surfacfis of 

; n 7" ary - — eous iy etch both s , faces of ^ 
lead frame blank 610. F o~ ins-an-* 

^ conducted a- the . / ~* 

" ° f bia " k ^rmed 

-sist pattern 820B openin 

using an etchant S ol ution . In tM . 
Process is terminated after oh-*- • 

denrn fining a desired etching 

depth at the etched inner lead f« ■ 

why both , rmng re9i ° nS - The ".son 

w "y both surfaces of the , 

6 lead f -ame blank 810 are 
simultaneously etched, as in t M« „ 

* n this embedment, is to reduce 
etching time taken i n a * 
.. 3 SeCOndar y etching process as 

aes^rioed hereinafter ~k 

•n« total time taken for the 
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"»»«» *n„ seco„ daIy et cMn, processes ^ jess ^ 
»*- X„ th . C ese of .„ cMng onJy ^ ^ ^ ~ - 

Subse q uent ly . the surface proyidM ^ 
« etC-c.sist.nt hot .„ elt mx (jcidic we MR-WB6, 

cover the resist pattern , 2M (rig 8c) 

It is unnecessary to cost the etc.--esis-.r- , 

;r - — — - - — • v:;::; r ::: 

resast pattern 820A. However i- «. 

Ik iS P«ferred that the 
e c - ta nt layer ^ coflted ^ ^ 

opening 830, as shown in F io Br h 

19 ' 8C ' b e«---se it is difficult 

W ° C ° at the etch-resistant iaye- 880 on, 

-aye. 880 only on the surface 

P-on Eluding the first recess 8S0. 

a ;r s i iayer 880 wax empi ° yed - — *. 
i ; iubie wax - -* — ~ — - - 

etch-resistant layer 880 is nor , • • 

ls not limited to the 

aDove-mentioned wax, but mav k» » 

ay be a wax °-' a UV-setting type 
Smce the first recess 850 .- h . d • 

G ^ ned ^ Primary etching 

P-ocess at the surface formed - h 

•n-ee w. k h the pattern adapted to 
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» w ... also enha „ ces the BMtav .;; 
™ „ the Ieaa f _ Mank £M ^ s -- - 

proc - the - 6 ' «- «cc„ a . tcMn9 Process :;H 

i r;r:™ — 

• u e ' m the secondare 

conaar y etching process tk^ 

i-ecaon of the thickness of * ne lead f 

-ne lead frame blank in -h- 
secondary etching process " " fch * 

^ected to a ^ bl * nk is 

ed " a seC ondar y etching process . 

secondary etching process , th# . 

«ched at its s , ' blaRk 810 is 

at its surface formed with rh. 

9 a "at etched bottom surface r a 

Perforate the lead , ° Com P le ^y 

tne Iead frame blank sin + u 

tips 890 of the . 81 °' Chereb y Arming the 

° f thC lnn « ieads (Fig. 8d , . 

The bottom surface 870 of eaf -h 
Dr . , ° f each r e«ss formed by the 

P^ary etching process and parallel , „ 
- lead * Parallel to the surface of the 

iead frame is flat. However both « h 

Side su -faces of each 
-cess positioned at o Pposite sides ^ 

"0 have a concave shaDe de 

< nne . ^pressed toward the inside of the 

-nner -ead. Then, the i earf , 

l6ad ~' ame b ^ n * i» cleaned. After 
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completion of thm , „, 

1 the craning process -k 

structure of Fio • ^ fr2me hav ing a 

fig. 6a is obtained in wj-« e h n e 
5 leads a— n " ch c ips 690 c * 

« a fi ne pitch The 
'^-resistant layer 880 H of 

. -0 A and 8203) " r 680 h — Pa,te,,s 
us; is achieved 

»nduct« , t tw „ , e " h "9 Process is 

— ■ - cs 1Ie ;T'.;;::r iveiy ' - 

1S a avanrageous 

«»•».. can be obt<inea 

lead frame no us 
•M show, i„ ri _, , th# Present invention 

'»»»• «a sn<i 6b involves tn» - 
-,-,00 ind «• . W o-step etchinj 

- *- -uo„ „„ lle : - - 

«".»... of the tJp 13M f "* * b ° v « the 

- «* „, eh . lnMr ; e ;; — .«» 

-» MMk nes , thickness r " 

- a Be. Ia che case • °-- 5 « shown 

* a « a sma2i b2ank . nic „ ness c 
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of about 30 Z„, and , lead 

to form inner leads having a fineness M " ' 

imer i..- " Cor " s P°nc!ing to an 

" l6ad PltCh P o' 0.12 nun. 0 f course ic 

:;; ch by a — - — — s , and the lead w - 

^ Wh " e °< the inner leads does „ et 

^ " — - -cess, as in the case J h ° 

;r - — V — length, . lead ^ 

illustrated in rin r " anie 

in Fig. 6a can be d-ec^ v . 
whe^ k ■ c -ec_y obtained. However, 

. ~ : e r;. leads - *- in - — < - 

case .„ , "°" °' t " liti "'- in «M. 

- . - up, ef th . inaer ;eads irebouna co 

the connecting aeM> „ " Then " 

unnecessary for t „» f. brlcati<> „ 
°' « semiconductor paek.o. < eoncation 

l«d fr.„. sh , p . d shovn in nj 6> 

* -J ;.;r„; i,s - ,,>nd,b - 

Ml. is a " 3 Wh "' ' """""" — « 

*«««» to th. die psc. 8S sho„„ tfl 7cm T J 

unnecessar, portions in tne .n.oed ,.. B . ' 

-e 0 d frame r.ay be cut 
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° ff> H ° reov «, rig. 7b < s a CM 

al „ cra ss-sectional v > ew . . 

^ong the i ine cn v " e ^ ^Ken 

and the li ne E11-E21 in r- 

shows a cuttino t i9 ' 7c( -' 

" ln 9 lu.e. After tie -„„ 

accordance with . - ^ Plated « 

Wlth a 3*9 plating process „„„ 
5 are cut o~ to K ""necessary portions 

n — - — ~ ~- 

oc are cut off - ^ . 

ng ta P e is also used in -s. 

^necessary po-tio • ° f CUtti " 9 off 

-y Po-t.ons ln a structure shown in rig 7c Wh • , 
^ connecting member ^ W ^e 

to obtain a shaDS „ * y meanS 0f a P«ss 

2 Shape show " in rig. 6cu<*, a 
CM P - counted on the i h "Conductor 

"Arcing - ape ^ the 

"9 *-P« attached thereon. Also t - 
semiconductor chi„ • mounted 

chip ls encapsulated wirh 
condition where the lead fr * 
he lead frame still has the tape. - 

" ~° * de.ce of this «... ^ 

--sectional shape as shown in ,g. ^ x ^ 3 

" — «« — e .second surfa^ , .J ^ 

* ^dth M1 slightly more than th ^ h " 

tnan the wid*^ ur? 

■■«.«.. TH. „ iatss B1 " » «PP.««. 

!0 ° ^ "»« 

-J-n h at tne central do--. 

PO-ion of the tips when viewed 
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"recti™ „ the 
"P <* the i nn , r lead e . 

* • — "0, oc 120B " iconductor . chip (no: 

-i^OB, this embodiment m 

-ched Hat surface/ „ 13lAb *P*«. an 

uiAa a surface of a Ip.h * 

-»«.«.„„. re s P ec:i„ ely . , "" k ' 

— -«..„„,.. th . teij " I. the 

y ' " the ec =hed flat surface dn « 
roughness. Fig 9 filil . 6 d ° es not have 

^S-yuii) shows that rK. . • 

« i. M fabcica ; he tip mc - «* 

«"P. m th<s cas . „ ""-"""M to , s .„ lconductot 

tip 931C or th. .„ PPo«". surface, of the 

the ln „, c , 

then t h.t in . dI ' toN ' ""th 

— .... In addition - - >.. a 

."--feces „ f the t • ' " ""h the opposite 

xtrst e^odi„.„t. „„.,,,., 
«> .«» oc M „. obtas „, d 

• — • of . p.-... . M :hen by 9 * 

* et c...nc, - s w-re-bonded to a 
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se mi con dU cto r chip (nor 

Passed surface of ,h • h ° wev *--< a 

r ^ce of the inner lead tip «, no . 

9( lv) . T , us .„ P £lat as «howr. 

Thus, the wire-bonding 

opposite surfaces ,c w ° f £he 

Iaces as shown in Fie o,- , 

°- £M *» - inefficient w< . — »«"'• 

• Problematic , u . lity «*«l«y ud 

A modification to the r., (n 
<•«=. of to. ,• """-"oapsoiateo s.a.iconducto- 

' """-.ncaoaoiaced , ' -difieation to 

. suiated semiconductor devic. „f t 
-»«-»«. and 2e 

"*••»«» of the 

i. a v " COrdanCe "» »-»-atio„. 

-icondoctoc device^ ^ ^ ' * « "» 

1Ce ' Fl 9- 2c(I) is a , 

'^conductor devic,. .„ d _ Jb . 

*• — .; r^rr" 1 - 1 - 

th « "~ A1-A2 of „. . """Pondin, to 

•ccordin, t o the mod ,,. ' "' ""'""doctor device 

— « -.it ti .;; potuon i3M - »• 

- — of :;°;:r ™ ny 

—-«- ae.oond.tot d ic. , ^ 

«'»ib„t.d th.-oucn ,„ 

*" an opening j> 5c ~. 

100A of thia „od.-. c . ' ' """ondectot 

" is id.n-.-cai tD 
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firSt e ^in,ent except fo - the . . 
A resin m ^ minai Portions 122 

accordance w ith a -^conductor device 

a Second embodi 

FiQ - 3a is a cr Q . ° C des «ibed 

«°«-3ectiona2 view C f . resi 
5 ««"iconductor device resin -encap s ,: £re 

evice according to th. . 

««• - . c„ S5 . sectlonsl viev — , 

"".-.action.! „.„ of ' " nd 'cd, is . 

line „. M of ' ' ..... a ,o„ 9 t ,„ 

y- Ja. in pig 3 

Apices a «„„ ' " f!rmt! nia,.-,! 200 

««n-. n c.p, ul . t . d se „ ico „ 

- <™ P ., t jr, j;;r 2 ;r r nai 

« .nc.p tul . tl „, resi ^ 2 » • *. pa.. 

— ... t„. 5emlCOTductor chi ; « - «». 

m «nner that the SUf ,, bunted in such a 

•» «„J ' ° n UMCh — — (pads) 

- — o, i ; n ;r t,d - - .» 

the insulating adhesive uhil 
— *»I are arranged b _ en ^ ^ 

—e portions are e.ctric,., ^ ^ ^ 

— es 23lAb of the tips of ^ - -e second 

- - die Pad 235 J" lnnerIea °' S 2 " 

itS inside - ™e electrode 
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Portions 221 are arranged between the inner Ieadg ^ 

«»• ^e Pad 235 . Moreover , in che second embodimen ; 

s-ilarly to the case of the firs; em^ment, electrical 
connection of the semiconductor device 200 to an external 
«rc uit is achieved by mounting the semiconductor device 
200 on a printed substrate by terminal portions made 0 , a 
semi-spherical solder and arranged on the tips of - h . 
terminal columns 233. ln this embodiment, a conductive 
adhesive is used to adhere the semiconductor chip 210 to 
-I- Pad 235, and the ' die pad 235 and the terminal 
columns 223 are connected by the inner leads to each othe^ 
hereby dissipating heat generated in the semiconductor 
chip through the die pad . Also, the adhesive 250A 
necessarily needs to be conductive. However, where the die 
P- and the semiconductor chip are connected together by 
"•»• of che conductive adhesive and the die pad is 
connected to a ground line , it is possible. to not only 
obtain a heat dissipation effect, but also to solve a 
problem associated with noise. 

Similarly co the lead frame used in the first 
embodiment, th . Iead frame 230 used in ^ ^ 

embodiment is made of <2% nic k el-iron alloy. However, as 

have the die pad 235 snn »w 

P ° «5 and the inner lesis 233 having a 

thickness thinner than tha- .w 

tna. o. the terminal columns. The 
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terminal columns each have a thickness of 0.25 - h# 
inner leads are arranged a. a pitch of 0 . :2 ^ 
"-ting 5 demand for the increaseQ . ^ ^ 

semiconductor device. The second surface 231Ab of ea- 
rner lead is flat, such that is easy to wire-bond. Z 
third and fourth surfaces 231Ac and 231Ad also have - 
concave shape depressed toward the inside of che inner 
lead. This structure exhibits a high strength even though 
tne second face (wire bonding surface, is narrow. Horeove , 
the fabrication of the resin-encapsulated semiconductor 
o-ice of th . second embodiment is cflrried ^ 

accordance with substantially the same process as that of 
the first embodiment. 

For example, in a modi;ication tQ ^ 

encapsulated semiconductor devi- e 0 f -ho 

oeva.e of the second embodiment 
•» op, ning 233C lt fermed ^ Q! mm 

" ln <"« «. th. nr„.^ dimtnt . 

».in „o such thlt th . up hivinj ( ^ ^ 

'» the termin.l 233A. 

A r. sin -.„c. psuI . tea se „ iconductor 0ey . ce ^ 
•cccrcnc. „ ith . thira ^ ^ ^ 

i. • or . ; . si „-„ capsul . ted 

.«ic««,„c-..r ,.«.. i. .ccc.- d ., c . „ ltli . :Mra 
- Pi,. <> i. . «c„- MctieMJ v!ew „ , B iBn>r ;e>a 
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taken eion, the Un . A5 . A6 0 , <a Wso _ ( _ ^ ^ 

• "oss-sectiona! vie „ of , teri>inai co]mn ;jken ^ ^ 

" M B5_B6 Ct "•• "■ *> . reference ._„, 300 

depicts a r. s i n -.„ capsulated semiconductor aevice _ ... > 

semiconductor device T*n r^w^ ^t,,-. 

•vice, 311 pads. 330 a lead frame, 331 in-e- 

leads. 331A. a first surfa „, JJ1Ab , ^ ^ " 

a third a„rf.c.. 331Ad . ^ ^ 

columns. 333A t.rmin.3 pdrtidns. 333B aides. 33S . die pad 

3« a .ncapsuiacin, „.,„. a „ d 360 . ^ 

Unlike the 'i rc r 

-"St or second embodiment . bov ,, th . 

s.,.ldd„du"„r "0 i„ acC0 rde„ce w;;h this chira 

embodiment inciud.s bumps 331. rb. bumps 3,1 .„ nou „ ced 
'".d ly on th. inner 3. ads 330 and e3ed-.rlcall y connect the 
semiconductor chip 330 and the Inner lesds 331 t„ g eth.r 

SUU1 " >y " «"« » ^ddimenc. eiectricei 

ccnnection or th . ,. miconductor ^ ^ ^ 

"reus, is achieved by mountin, th. semiconductor device on 
a printed aubatr.t. by tttmlMl po „^ ^ ^ ^ ^ 

..mi-.ph.ric.! soid.r and arranged on th. tip, of the 
terminal columns. 

simian, to th. i„d fr ,„. usad in the fitst of 

.eccnd embodiment, th. lt . a fra „ e J30 ^ ^ ^ ^ 

embodiment is made of <?» „,• l. , . 

42% nickel-iron alloy. However, the 

lead frame 330 is shaped to - 

Pea to have the tips 331a of the inner 

-«•*« having a thickness thinne- -har ^a- o< .„ 

- nan o. th e terminal 
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>« e,u,a te the Iead £ „ me bJank ^ tMckws ^ 
' .« ...» . tMek , 

»«t in , , ae „. nd fot th . inetetMd ternlnal nutoer of 

semiconductor device T k- 

device. The second surface 332Ab of ea-h 

33. is „.„ sucb that ^ easy to 

«■» f te ic. UM of th . .-. si „. encapsulatea se „ lce „ ducto ; 

;rr nee uith ^"-"-"^ «• > «... , s th . t of 

with the encapsulating resin. 

«-Ple. in . „ Mifie . ti0 „ to t|)e resin _ 

« »pe„ in9 333C , erm . a on cha up of each tanM ; 

column 333 as <n rK^ 

^5 -n the modification - u , 

Uon to rhe f-'sc embodiment 

as shown in Tic. 2 tk^ 

open.ng is protruoed externally 



H-3599 us 



«. encep s „ lati „ 9 „ si „ 3)0A su=h ^ 
the opening serves ,, t „, terminal 333A 

IEFFECTS OF THE INVENTION) 

present i„,„ lo , provia „ , ^^^j..^ 

S '" iCOndUCt " de "« .«» ebcv.-„ e „ tion . d lM 

<™e. which is c . pabl . of „ Mting a aemsna ^ 

w.. sed tM-M1 BBibM aM u txcejient ^ 

efficiency. Furthermore. t „. „,,„ 

res in-encapsulated 

semiconductor dev ice in m ^ ^ 

°« -eouir. . process o, cut „„ 9 „ bendin5 ^ ^ ^ ^ / 

.nc.p,ul. t . d se^conducror device does nor h _ . proble „ 

" ' °"" r ^ " ' — -»~i.t.d 

r — -V- eddition ro tnes. edv.nts.es. th . 

"Sin-encpsu^,,, se^iconduccor device „.,... 
interconnects ^ ^ ^ ^ ^ ^ 

■*•«-» the semiconductor device c.„ b . rMoc . a ,„ , 

P '""" C - "™ «• • — r d.i. y time. 



